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METHOD AND APPARATUS FOR FOAMING A RURHF.R STRIP TOR TIRE MANUFACTUFING , 
AND TIRE MANUFACTURING METHOD 

J\1.ei.fl of the invention 
5 The invents on relates to a method and apparatus {or forming a rubber 

ctrip to be ueed for manufacturing a tire comprised Of a plurality at rubber 
parts, and to a method of manufaccurirta a tire by use of thus forjuod rubber 

QLiip, 

10 Hacknround of the Invention 

In goneral, the tire is formed of a plurality or rubber parts. 
Typically, a* shown in FTG, 15, an inner linar rubber part 2, a tread rubbar 
parr 3, » side wall rubber part A anfl a r.lm strip ruhbar part 5, and the 
other pan il any are formed of rocpective rubbor materials or parts 
15 corresponding to respectively required property. When to form surh rubber 
part, a dio in conformity with the: a actional ahaec ef each of the rubber 
parts is usad in an extruder for continuously extruding each Of the ruirtsor 
partB. Subaeo^iently, the desired rubber part is obtained by cutting the 
extruded article in a given length. The tiro ie built by sequentially bonding 
20 the aforesaid rubber parts to one another on a rotary support body such . 
as a tire building drum. 

More recently, however, precision requirements tor tire 
configuration or profile have become stricter. In addition, there* i» a 
problem associated with strain or sHrlnKage of the rubber parte, which 
25 results from the process of continuously extruding tho Article from the 
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sectional shape substantially or a crescent, triangle c-r trapezoid which 
is .decreased in thickness at efloe portions on both sides, which are to 
be Overlapped, in Order to eliminate rugg/od or stepped portion* after the 
rubber scrip i* wound and attached in manner side-by-aide-wi tr. partially 
5 Overlapped. 

As shown in FIG. 16, the rubber strip is Eormefl as extruded from 
an extrude* J10 that has a discnaroe port 117 in a cacti onal chapo o£ 
substantially fl atten crescent or triangle for example; tha di $ charge port 
117 being aL distal end ot * cavity 115a of the die 115 chat is provided 
10 Dn nead 113 of the extruder 110. 

Ac chown in h'iga. 17-19, the die US bcinq used for SUCh molding has a 
shoulder 118 for narrowing down ol the distal end of the cavity ILSa while 
the discharge port. 117 is located at mlCWle Of Che Shoulder 11B . Tha cavity 
115a is generally shaped as tapered as gradually narrowed toward the shoulder 

15 llfi from rear-end opening 119 of the dia, which is connected wi th the.head 
HO. Tho molten rubber baing forwarded to the die 115 is given furLher 
enhanced pros sure by narrow -down effect of the shoulder 11 8. 

For partial overlapping of thus extruded rubber strip material at 
winding-wi&c attaching at forming; of tire, it la more preferred that 

20 transversely opposite near edge parte Of the stripe h<ive smaller thickness . 
Nevertheless, tnic causes a great difference in flow velocity and pressure 
ror tna rttpl ten rubber in the die 11 5 between a center, portion and transversely 
oppocita n©ar-edge parts. Therefore, with decrease in Che thickness at 
the near-edge parts, the rubber sLrip is more likely to surror defects 

25 such as cracks and cutouts at the cranBversely opposite near-odga pjartB. 

3 
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extruder and the Zlowrate differences of the rubber material in the cavity 
of the dP.<?»--. in view of use Ot SUCU ruocer material, a solution to the 
aforementioned problems is dgsiroa. Particularly, a measure for satisfying 
the requirement of reducing the. thickness at along edges of the ruooer 
5 strip (0,05 to 0.2mm) not only offers a significant contribution to the 
reduction Of vulcanizing time of tire but *leo provides an effective means 
for reducing defects such as bareness and air inclusion occurring at the 
surface of the vulcanized tire. Tience. the solution co the above problems 
is ctrongly desired. 
10 Patent Document Is JP-A-2QOO-202921 

ratent Document 2: JP-A-9 { 1997>-029B58 

Patent Document 3; JP-A-2002-178415 

latent nocument 4: jp-a-2002-205512 

IS Brief Summary of the Invention 

Id view ol tho foregoing, the invention hac been accotfipiishoci. The 
invention provides a method and an apparatus for forming a rubber scrip 
which permit a wider rubber strip of small thicXness to be smoothly extruded 
from the ales of the extruder wir.houn lowering the extruding speed thereby 

20 preventing the prolonged nuilalng cycle time per tire. The invention further 
provides a method tor manufacturing a tire in which the rubber ctrip thus 
Formed is used for building a rubber part. 

In one aspect of the invention directed to the solution to the above 
problems, a method Ot terming an un- vulcanized rubber atrip as extruded 

25 rrom a <iie or an extruder, which is co oe spirally wound to form a rubber 

5 
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part, for tin manufacturing? temperatures at a main-part casing, * ecrow 
B»af t and a head region included wi th thG die Joeino controlled to bo. different 
Cxom each other in a manner that; the temperature ae controlled in the 
main-part casing is hiflher tnan that in the cor*w shaft; and th* temperature 
5 as controlled in tne Head region is higher than that in the main-part casing. " 
when continuously extruding u rubber material in a form of a ribbon. 

By extruding the rubber strip in chis manner, tJi© occurrence of 
Lhe dofactc cuch as cracks and cutouts at along edges ic dramatically 
decreased although the extruding speed 1b not so lowered a 9 done by c he 
10 prior art. Moreover, die rubber strip of small thickness and a Qreat width 
is continuously extruded without lowering the extruding speed and without 
a fear Ot defects. 

m the above method of the invention, the temperature a* controlled 
in tho die may be set „ equal CO Or uigder than that in the head, when 
15 Lhe extruding. This enables even more preferred extrusion of the rubber 
atrip, 

Atcordino to die above forming method, the rubber strip extruded 
from che die may have a profile in which thickness is progressively reduced 
rrom at around conterline to cdoes on both sidas; and width or the rubber 

20 strip io in u rang* of 5 Lg 50 mm wnlle the tniexnese of: the rubber strip 
ic in a range of O.b to 3,0mm at around the centerline, and in a range 
of O.OB to 0 . 2mm at along the edges, when extruded in the form of a ri)tt>On. 
Tf the rubber strip has such a sectional ehape, a rubber part Having a 
desired sectional chape ic smoothly built withhiffM precis long by B pirally 

25 windim, the rubber strip in on overlapped re3ation. Furthermore, auch a 
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rufcher strip ai.so conLrihutes bo the reduction of th© wlcero nation time 
of Lire and of thapecurrence of the dofoctc cuch »e bareness and air inclusion 
at the tire surface. 

in another aspect of the invention, on apparatus used by the 
5 aforementioned forming method of rubber scrip has rollowing features: 
temperatures at a main-part casing, a screw shaft ana a head regi on included 
with the die are cot as controlled ac to bo different £ rwn each other in 
a mariner that; the temperature «a controlled in the main-part casing is 
highax- than that in the screi* shaft? and the temperature aa controlled 
10 in the head region is higher than that in the main-part casing, in this 
aspecc, ir is preferred tnat the Lempers cure as controlled, in the die is 
eaual co or higher than that in che heart. The aforesaid forming method 
or mttoer SLxin may preferably bo carried out by using such a forming 
apparatus . 

15 in the above forming apparatus for rubber atrip, said die may be 

comprised of: a shoulder for narrowing- down a passage or LhrgctUng; a 
discharge part continuous with a Oistai. portion of a cavity of the flie 
through the Shoulder: and an intermediate narrowing- 'down portion ihat ic 
f ormed as stepped between distal and rear parts of the cavity and aB disposed 

20 at Substantially middle in the cavity wich respect to a passage in flow- out 
direction from a rear (opening communicated with the head till che discharge 
port, so thac a throttling or narrowing- down of a passage Tor a rubber 
material is made ac the intermediate narrowing-down portion as well as 
at said shoulder. 

25 The use of the d.ie configured in the above manner enables to enact 

7 
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* two- 3catre narrowing-down-pae^ge or throttling effect on the rubber 
material forward into the die, at the shoulder Oil distal side and the 
intermediate nar roving -down portion. Thus, flow-rate difference end 
pressure fluctuation at the shoulaer for narrowing down become oma j.ler 
than th„ ae in the conventional technique, as to obtrude the rubber strip 
under a «ba tantially uni form pressure from the diverge port . This further 
enhance, the effect to prevsnt rhe ocewrrence of the defects at along edg C3 

andn»Ke 3 tbemetnodof forraing the rubbe, strirjbecarried outmare favorably . 
Particularly, the afcreaeid die ^ es a thread speed for scorting to 
cause defects at along edow co be much more increa 8e d as compared with 
dies of a conventional conf iguration. Banco, a wider rubber stri„ reduced 
in thickno.. « along easjes aa 0onpal?ad wifch fche conventlonal fitrip 
is extruded ac a higher extruding speed. When the die is constructed as 
follows, flow-rate difference on d pressure variation at said ehouldcr is 
15 further xeatrainad whils enhancing me effect o£ elisnnacing the defect 
at along the edgea; the construction i.= in a view from rearwarg. eata 
distal part of the cavity arrears to bc . 1<m? Mm arra „ ged in conformiby 
with latitudinal direction of the diechargo port; anO said distal part 
ia continuous with said shoulder for narrowing down at distal side. 
20 m still ancthar aspect of the invention, a mathod for manufacturing 

a tire comprised of * plur a ii LY o£ partB haa follwing 

in respect of ac least one of aala rubber part*, cherc is used the rubber 

scripfo^edasextn.dedfromthedieorthea.ctr.derinafonnofun-vuloanized 
rubber atrip by ch e above metnod accord^ to she invention.- a8 ta for* 
2a the rubber part in a predetermined profile by feeding the rubber strip 
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co a rotary support body for building the tire, to Ce wound and attachod 
in a tire circumferential direction along a spiral. in a manner partially 
overlappaa. Thie enable, chB rula)er Barc tQ bc by ^.^ ^ ^ 

rubber etrip ol amall thickness as described above ao that the tire may 
5 be efficiently manufactured without louring the building cycle time. In 
addition, die tire rubber pare of * desired aecticnal shape may bo built 
witn won precisions. what iB morCr che time of tiro ^ ba 

reduced whila the occurrence of the defects SUCH as tho air inclusion at 
the tiro surface may be prevented. Thus, the ci re of high quality can be 

10 

manufactured. 

Accocdins to the aforementioned tire manufacturing method, it is 
preferred thac a positional misalignment in a tirccircumferential direction 
is restrained in a range of 0 to 5mm between Start and end positions for 
Winding and attaching of the rubber Strip to form a rubber part of tbc 
15 tiro. This reduce, the weight variations of the rubber part end hence, 

chore maybemanufectuxedtlres improved in thewoightbelanceanduniformlty. 

Ir. addition, it is preferred to wind the rubber strip In a manner 
to ensure that an amount of ovorlap of the rubber strip witn respect to 
a wiathwlse dJ.reccion of tire ie in the range of \n to 1/5 of the width 
20 of the rubber strip. 

If tho amount of overlap is more than 1/2 of the width of the rubber 
strip, the unavennea, or ruggedness of tho overlapped part becomes more 
apparent so chat a desired Sectional chape cannot ba obtained, rne formation 
of a smooth sectional shap- i B facilitated by limiting t n e am aunt ot overlap 
25 to 1/2 or J. ese or tl* wideh of the rubber atrip, rf . on the other hand, 
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LftC amount Of overlap is less than 1/5 of the width of the rubber strip, 
tne rubber strip is Drone to come apart. It id therefore preferred to set 
the amount ot overlap in the ranqe of \/Z to .1/5 of. the width of the rubber 
atrip- Thia provide* for the manuf acturlnrj ot the tire Improved in the 
5 weight balance and uniformity. 

It is further preferred that at least two of the plurality of rubber 
parts are formefl fcy spirally winding and attaching respective oneB ot the 
rubber strips along a circumferential direction of the ti*e, at respective 
process «tepc for the windino and attacnina; and rocatl on-wise position* 

10 for staring of winding and attaching the respective rubber strips are 
disagreed with each other by 10 degrees or rt^ra in the circumferential 
direction wC the tire. 

Specifically, there is o fear of losing the weight balance if the 
winding start positions tor plural rubber parts are in similar rotational 

15 position or "phase" witn respect to the circumferential direction of the 
tire. Honce, the arrangement is made euch thai- cuch phases or. the winding 
at art positions ore shifted from each other by 10 degrees ormor«, 3fi described 
aJOove- 

AS described aEove, according to the forming method and apparatus 
2 0 for rubber strip or tne invention. the temperature as controlled i« the 
main-part oacing is higher tnan that in tne screw sha£t: and tne temperature 
53 controlled in the head region ic higher than that in tne main-part casing . 
Hence, the wider rubber strip reduced in thicknecc at along edges is 
efficiently extruded from the die without lowering the exuding speed 
25 while the occurrence of the defects such as cutouts at along both edges 

10 
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°* the rubber strip is arunatically reduced 0 r prevented. Furthermore, 
the building cycle timber tire i3 reduccd M ttK ue tirftg 9ffie , cnt]y 
manufaccurGd. 

According to the Lire manufacturing method of chc invention using 

5 ^"-"-^^or^xip.cnetires^vbeofficiently^nuf^curedwitbout 
impairing the building cyc , e tiwe . ^ ^ ^ ^ 

. d^ired actional shape maybe built with high precision,. What is more , 
the ts rcc or Mgtt QualitV( wbich . n th<> we . ght ^ ^ 

uniformity, may be efficiently manufactured. 

10 

Brief Description of the Drawings 

PTC. 1: A^hemacicsSflevlewehowing we.trudercowrici.ng a forming 
a ^"^«^*etnodorrox^ 

FIG. 2: a sectional view explanatory of Che above extruder; 
1 5 FXK J : A front view roughly i llustrat Jng an example of a di«charge 

pore Of ala; 

PIC 4 : An devotional view from rearward, of the die Sjl DWn In ETC. 

3; 

PIG- 5: Asecttonalviowtakononthelinov-VlnFTG. 4 and explanatory 
20 of a configuration of a cavity of the above flie; 

PIG, n ; A. sectional view token on tno lino VI-VI i„ FIG . < and 
explanatory of tho configuration ot the cavity of the above die; 

FIB. 7 , A sectional view Ululating an exemplary *ecr.l onal * hap o 
Of the rubber strip to be ronnoo, 
*5 Fig B, A sectional vlow ilW.atino another exemplary Sectional 

11 
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Stiape of tno abova rubber atrip? 

Fig. 9: * sectional view illustrating ccill another exemplary 
actional shap* of the above rutfter strip,- 

™. 10: A schematic diagram for explaining a method of building 
5 a rubber part by winding and attaching the rubber strip extrufled rrom the 
extruder; 

FIG. 11 t A pl Mn view for explaining bow to wind the rubber atrip; 
FTC, 12 1 A sectional view for explaining how to overlap the rubber 

ft trip; 

10 PIQ ' 13; A dia ^am illustrating a preferred posi tioning ot winding 

a tort wositions tor individual rubber ports,- 

Fir:. 14: A diagram explanatory of the Winding start position for 
thG above xTabbar part/ 

ETC. 15! A sectional view explanatory of a tiro structure 
15 FIG * 16 : * 3idB view acnematically showing a head of on extruder 

for eKtrudina a mODCr strip in conventional teohnigue; 

FIG, 17: ftneievationalviQw from rearward, of the die Of the extruder 
in conventional technique; 

FIG. lftj A sectional plan view explanatory or a cavity of the above 
20 die; and 

FIG. 19; A sections) side viow explanatory of the cavity of r.ne 
above dies. 

Detailed Description of tho Invention 
25 Modes lor carrying out the invention Will to described by use of 
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embodiments i Hue era tod by the accompanying drawings. 

PIG. 1 is a dchenuitie oide view showing an extruder constituting 
a formino ottoaratud used in accordance! vdth a tubber-strip forming method 
of the invention. FIG. 2 is a sectional view explanatory of the above extruder. 
5 FIG. 3 Is a front view exemplarily showing shape oc a discharge port Df 
the die, whereas FIC . 6 is an elevational view of the die ceen from rearward 
and PIGS. 5 and 6 are eectional views of the die. 

According to the invention, a rubber atrip 1 as formed is used for 
manufacturing a tire T as a radial tire shown in FIG. 15, which is comprised 

10 or a plural icy of rufcfcer pares including-: an inner liner ruDDer pare 2, 
a creafl ruor>cr part v a slrte wall rutooer pan 4, a rim strip ruboer part 
5 and tha like. The rubber strip lie used for windingly building at laact 
ono of tho a£or<SGiiid rubber parts?, such as the inner liner rubber part 
2 or the tread rubber part 3. The rubber strip is shaped as a ribbon. 

15 Thft flat ribbcTi- shaped rubber strip 1 has typically a maximum 

thickness at center part in respect of wioXhwlSQ nirecrion. ThicKness ot 
the rubber strip X progressively decreases with loading rrcm tha oont_ral 
part toward both edges of tho strip. The ribbon- shaped rubber strip 1 has 
a eectional shape of, for example, substantially a crescent as in PIO. 

20 7, substantially a flat Lrianule us in FIG. or a flat trapezoid bs in 
FIG. 9. In the figures, a reference character represents the widtn ot 
che ruooer scrip 1. hi represencs che maximum thickness of the rubber strip 
1, ana Ri represents the thioknass vt ground edges of the rubber etrip 
1, As will be describad later, thoca dimftnc igng ^re ingen^l e?t in preferred 

25 ranges from the standpoint of wind-wise building the rubber part. 

. 13 
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J&n extruder 10 campricing an apparatus for extruding the rubber 
airip 1 includes i a main-part aaeing 11 having a cylindrical section; a 
feeding screw shaft 12 accommodated therein; a head 13 having a gear pump 

14 and continuous to a distal end Df the main-part casing 11; and a die 
5 \l antachefl zo a Oisr.al ens or. the head 13. The extruder is arranged such 

that a rubber materia} Q Jfod into the main-part casing 11 oy way or a hopper 
36 is advanced forward by way of the rotation of the screw Bhatt 12; and 
ia continuously £*tn;ded by the gear pump 14 in the head 13 no to be outputted 
Cram the die lb in the form of a ribbon, 

10 m the apparatus for Terming the ruDDer strip l according to cue 

invention-wise forming metnoo. setting or nesigning ror temperature 
controlling is made as follows . Such controlled tomporature is mada uneven 
among the main-part cacingll, the coraw chsif t ( c ) 12 at incidc oE tho easing, 
and a region of the head 13 including the die 15 . The controlled temperature 

IB for the screw shaft (a) 12 is hiqher than that for the main-part cosing 
11 while controlled temperature for tne neac j.j is tiigtier than that or 
che mam-part casing 11. 

For the region of the head 13, the temperature controlling may bo 
nmdw such that the controlled temperatures are equal throughout the region 
20 including the die 15 connected on a distal end of the head 13. In otherwise, 
the temperature control ling may be made such that the controlled temperature 
far the die 13 is higher than chat or che head. .13 By separace temperature 
eoncroJling between them, in tnese manners, sot temperature ror tho. die 

15 may bg jnude equal or higher than that of the head 13. 

25 DiffGrgncesm^Y beset and adjuB ted among the controlled temperatures 

i 
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of Lhe Mai„-p„ rt easino u . cne Soraw Bhaffc Ui fche hgaa n ^ ^ ^ 

15 i „ a c C orda ncc witnco m po E l t icnorkindof e h C rubber &e in 0 ^.T e nTp Q r ! ,ture 
controUing my be accordingly m^ by directive Signal, or the like from 
a controller e* c . 3ut h controlled temperature i a at lea»t 50°C. and usually 
5 Set or educed in a range Of 50 to 100°C aa apecif ic aamru, or adjusting 
is maao according co the occasion arisen. 

The die 15 has a Should 28 for narrowino down a passage ae Wttil 
a= a diacho^c pcrr 17 Tor e* C ruding that i B dispose at middle of the 
Shoulder 18 and J. S continuous with dietal en(J of the cavity 15, in the 
10 die 15 by way of the shoulder 18. The discharge port 17 haa io it, action 
substantially a shape or a cr«cent, a flat triangle or a €iat trai>ej:o , fl 
in correspondence to the sectiona! Ell ap B of the rubber lcr ip X co be rDrmfld 
as i, PICS . 7, 8 or 8, for example. ,„ other words, the dies ars forced 
in e certain Scctional snape ac t0 ^ q ^ 

15 a long strip that has corresponding sectional Shape. In FIG. 3, « reference 
character w reprints the width of Chc discharge port 17. H represent* 
the maximum gap of the discharge port 17. and R represent* the oep o t edge 
portion*, or the transversely Opposite sides, of the di charge port 17 . 
The width w. the maximum gap H and the gap r correspond co the width Wl. 

20 the maximum thickness HI and the thielcneft.. wl - , 

ojiu uib tmexneas HI at around ectgas of the rubber 

atrip 1, respectively. 

The configuration of the cavity J.5a in the die 15 ^ be . shapa 
3im ply tapered toward the shoulder 15 for Arrowing down in same manner 
With Che prior art, and may be either of ones ehown in riot. (17 Lo 19 
25 ror examplo.) However, according to ch* invention, the configuration of 
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r.he eovity i. preferably One shown in FIOS. 4 to 6. 

The die 15 show, in P TGS . 4 to 6 ha, an intermediate narrowing- down 
Portion 2S subetantUUy ak middle between tne reared openin, „ ^ 
the di 3charoe port 17 , in thc cav . ty ^ ^ a BtQppgd ^ rtj(3n bm 

5 . distal par, lS b and rcar pttrt Mc Qf th6 Mv . ty 15a _ Thus _ nflrrowing 
tf™ or the passage £or che m , ten rubhar Mteriftl 0 is ^ ^ faoth o{ 
the shoulder 18 and the Internet, narrowing -down portion 35. 

I« a view from rearward. the distal par t in of the cavity io 3hupcd 
M a long hole in correspondence with the longitudinal direction of tho 
10 disch« qe po,r. ,7 and iB Continuou3 M chfi ^ ^ „ ^ ^ ^ 

Thus, in SUC hvi Wl the shoulder 19 Tor narrowing down has on out J tne equal 
CO teat of the distal part i» of the cavi^ the ,u scllargc port „ 
CUSpocod at center of che distal part 15b. The di 3C al an. rear parts 15b, 
150 of the cavity may be contracted „o t only constructs ac one of thcm 
" t-u distal) is napere. and the other ,„ rear( is wt r ., pc , ed „ ^ 
in the , 1bto . ^ alco My ^ con5tnictefl tfl hava any o£ fcbc tflDerefl 
not-capcied configure tion. 

Extent of che narrowing down or throttling by r.he Intermediate 
narrowing^down portion 25. wUi.ch is a etepped dimension between the distal 
20 and rear porta 15b, 15c or the cavity, varies wlch configuration of the 
rubber strip J bain<J FoM Qr ^ o£ ^ ^ ^ ^ 

m practice, howler, it ie preferably set in a r*„ge of 20 to ,n*. and 
-re preferably in a range of 50 Co .0*. in respect of percentage of . 
cross *ect< «1 areaof opening inn5 m< of the i^^^ ^^.^ 
25 portion 25; ae teXen by a corresponding a,ea of an inner periphery face 
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01 lHe rear t»art nc Of the cavity as extended to thfc opening in middlo 
or tne nar rowing- down portion 2&, 

When tha percentage of tho narro wing-down portion 2b exceeds the above 
ranga, throttling effect is di£ ficult to be attained; and when the percentage 
5 is below the above range, extrusion resistance of tne mooer ma ceri a 1. becomes 
large. Thus, the above range Is desirable in practice 

Invenc ion- wise method or roming the rubber ctriy 1 i B carried out 
as Col lows, using th* aforecaid faming apparatus. The Rubber material 
Q £*d into the main-part casing 11 «?£ the extruder 10 ie forwarded by the 

10 coxow Bhaft 12 into the head 13 ad to be continuously excruaea In a Com 
c£ ribbon, from the discharge port 17 or tne ai e 15 under action or a gear 
.pump 14 in the head 13. IC is noteworthy cnat- .In Lhi.s process, temperature 
controlling is set in a manner that temperature of the main-part casing 
11 .1.B Higher than that of the screw shaft 13 and the temperature of the 

15 head 13 i» higher than that of the main-part casing 11. Thus, te^oeraturc 
of the rubber material is progressive! v raised while passing tnrougn Che 
extruder before beitia extruded out. 

Therefore, the rufcfcer scrip 1 extruflefl ac above ie restrained from 
sustaining Oefects sucn as craeks or cutoutc at along edges la of the >*ubber 

20 strip on both cidee, even chough the extruding speed is not moderated as 
in the conventional apparatus. Moreover, it is obtainable the rubber Strip 
1 of slight thickness at along edges and having a greater width than 
conventional me.thod, without moderating taG exemding speed, for instance, 
there e rises no problem in extruding tne runbor vtrip 1 from tho dia 13, 

25 substantially in the sectional chap© of a croc cent, triangle or trapezoid, 

17 
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- to have: a width of b t0 50nm! . ^ ^ ^ ^ ^ ^ 

10 has the uforcmentionea tnrottlin- confiai^M^ , i. 

«nt l juration a« shown in pigs, /i 

5 Co 6, it drajriacicaD.y increases . ,.h,-~=>,~,.. 

croasea a threshold sp eDd for at< , rcJng Co CauEe 

49 " et ' " al ° n0 C ^- d • — -*» *. dies havin, che 

coition*, con figUraUon i= U3efl> ^ ^ ^ ^ 

the «™ 0 the cpet . d , it is actalnable th(> ^ ^ ^ ^ ^ 

width ana reduced thickness ac along the « 

" 9 cne e< *"=s, as compared with the 

10 conventional rubber strip. 

^la l texow s w th , reeults of a forTOing ^ on ^ ^ 
-«p 1 to ,e used fn, the inner liner r^r p urt . whi ch has a ^ 

ani 9 h «Xi:entofthickrxe a ar e ductSon:isr ft quired. 

The forming test wa* oonducted with fch* 

ccea With th* tertg^atures controlled aa 3C t 

IB ta vary ^ tha 3crcw sharr i2 ^ ^ t ^ ^ ^ 
and the « . lk . ^ cn , the , irashold flpcca fQr acarcjng ^ ^ ^ 

-trip X to be usefl fMf the trMd ^ ^ wwch ^ ^ 

estrone* ae eet to very anon, th, CCr ew ^ u . ^ coslno 
»• - 13 « ^ IS. Then . chB chreshold cpeed startine 

- — depots at alo ng , 5 ^ ^ ^ ^ 

a* tg nake tt coiHDur.lSon. 



25 



X, botn of tho tabloa ! ^ eat;h of ^ ^ ^ 
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sorting to caue© tho defects arc given as an index or ratid assuming tho 
threshold spg«d for Comparative Example I as 100, in which all the 
tempa**turee are set to be COntroUefl as equal. The alphabcte A, B, C, 
D, B, F, c, H in the table* repreaent ncmpera^rea in a decreeing order. 
5 zo which each temperature controlling ia made. 

Table 1 



Region 



Com par alive 
frxampig 

Example 1 



Example 2 



Temperature control conditions 



Dfe 



Example 3 



Head 



Main-par 
t casing 



screw 
9haft 



Threshold apeed for causino 
defect at alnrig edges 



rn/min (Index) 



100 



130 



150 



150 



Controlled temperature: highest A>B>CM>*e>F>G>H lowest 



Table 1 



Region 



Comparative 
Example 



Example 1 



Temperature control conditions 



Die 



Example 2 



Example 3 



Head 



Main-part 

rasing 



Screw 
shaft 



Threshold speed lor causing 
delect a I along edges 



m/min (index) 



100 



130 



140 



140 



Controlled temperature: highest A>B>C>D?E?F>G>H lowest 

The results or the tabla* 1 and 2 indicate that Che threshol d spaed 
is increased cy 30 to 50% from that of comparative Examu.le, by progrot lively 
10 increasing the controlled temperature* for the screw shaft 12, themaitt.parr 
ca fl in^iia^thehcadl3. That is, it is demons tratod that the invent Wwiae 
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*»d- ...no. i, e „ BOtive t0 DrEV£ait the occurrGnce ^ thfl ^ ^ 
axc rtq * eecfcin(r tpjra)eratura8 f(>r wntrouino ^ a ^ ^ 

progressively increased in order of, ^ 
nasingr ll and the hea<3 13. 

It in addi Ci^xxyn.ted that : no considers dif f er , ncG ls 
^ween the case ^ re the controll ^ ^ ^ ^ ^ ^ ^ 

t*n that or «. h , ad 13 and cne ca3e uhero tlwsa tHTOer ^ ureE _ ^ 

,ne 3 bcl6wsJl0W9 cest ^ ulta m cnresi5oldBpeed( 

tCECS aro ^ ^ varlous Conf igu _ iona ^ ^ ^ ^ of tftat 

ao . e t^ rature , are set as progtessively increM9d ^ ^ ^ ^ ^ 

tables 1 and 2, 

rn tne taMe 3. EjtM * le , r6pwenC8 die5 ^ ^ ^ ^ 
liner ru«»r ^ , repreEOntB ^ ^ ^ _ ^ ^ 

15 or che ^ ^ ^ 3 dieg tor Ta ^ t ^ 

or the ^ rubber Dar , ; an , ^ , reDresent£ aiwe ^ ^ 

rubber part. Canweirativo scampi e i ™ nrnttQ „, , „. 

»««"P L= i represents che d* e0 , the cavicy or which 

i" co» fiQurea aB silown in M „ co T9 Tho referencc c , aracterB W( H 
» ~* r TOt . diwcnflion or ^ d . Bcharge j7 ^ ^ ^ ^ 

20 where tne width is 5 ca™ . ^ 

to 50™. and a thicfcn „ 3 ifi „ s CQ 3 ^ ^ ^ 

its cencerlino and is 0.0-5 lo 0 5n.,„ i 

to 0.2mm at along eOOe portion en bcth si des . 

>«ani*ii», numerical values of H/R W/R anrt „ ^ 

" each rcprosentecS ay an 
in d e* or perccnta0e ratig „ ^ eDrre3Dene)ing ^ ^ ^ ^ 



25 



a su nne lnbermed^ate narrowing- down portion 
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of the „i 6 snowo in PICS . 4 . 6 . anfl is ^ rs3aftd ^ ^ ^ 

rocio to th o correct*, are , in ^ ^ ^ ^ ^ ^ ^ ^ 
Co» pa r acive In , w ^ threshQid ^ ^ 



example 3., 



H/R 



Example 
1 



Tabic 3 

Example 
2 



100 



w 



Arpa or th© fntormediate 
narrpwing-down onrtlon 



Threshold cpood for causing 
defect gj along edjjes 



350 



250 



120 



115 



35 



ZOO 



125 
35 



Example 
3 



60 



100 



100 



Example 
4 



20 



50 



75Q 



32 



100 



ComperalivR 
Examplg 



100 



100 



30 



700 



mo 



100 



100 



The results sJlOwn in the table 3 < , u * 

n tawe 3 indicate Lhe following fact regarding 

•to ^ ^ ber wlD t0 , ueed £or the ^ ^ part ^ a h ^ 

those or thQ con» art(tive CWe . Ia pfchw ^ Mhiifl ^ ^ ^ 
or e^h o^ic ho, large width ^ the rfiflucod ch . cjiiicss ^ ^ 
15 edg ec, tho Chxesh0l(3 s , eed iB lnCTeaewd (fay m factor ^ a 

or more ) from tha t of tho comoamei w- o-vaw,-, „ v_ 
narrow-down Portion in the covi cy Q fi a* diaB . 

AS a, S o for Lh o r, bb . r strlpg to ^ Uflftd for other ^ ^ 
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CUfi threshold speed is dramatically increased as compared with that of 
the comparative example. 

Accordingly, trie extruding speeds *or the rubber strips to be used 
for the individual ruWMr paru* may be increased from that for tne 
5 conventional, rubber scrip without the fear o£ causincr detects at along 
Odaes. Furthermore, th« wider rubber strip of alifl&E thickxrae i fi formed 
without fear o£ cauBir,g defeats at along etfyes. 

Description will be made on a Iftetftoa or manufacturing a tire using 
the rubber atrip 1 formed ill the aforementioned manner. 
10 FIG. 10 is a schematic diagram explanatory of a method used in the 

tire msnuraccuring procedure for building a tire rubber part SUCu as the 
inner ]lner rubber part 2, Lfce tread rubber part 3, the Dirte wall rubber 
part a. or the rim atrip rubber part 5. The tire rubber part ic built by 
winding-wiee attaching on 0 rotary support body 20 such ac a tire-buildina 
15 drum, the rubber strip 3. extruded from the aforementioned extruder 10. 

TTG. 10 illustrates a case where the extruder 10 is disposed in 
face-to-face relation with tho rocary support body 20 so that tho rubber 
Strip 1. extruded from the extruder 10, a* ribbon Shaped with a predetermined 
section i E di*«ctly wound on the rotary support Cody 20. Tho rotary AupporL 
20 body 20 ie free to rotate about an axis: 2P*. Tho rubber atrip 1 is wound 
and attached tfn the rotary Supporc body 30 along a circumferential direction 
of tire while trie rotary support body 20 i D rotated in a "K* direction 
in 5IG. 10. 

fic. 11 is a ew of a rotary support booV 20 as viewed trom upward. 
25 in the figure, Arrow A reorients che Circumferential direction oil tire 
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whereas Arrow b represents a widtnw.ise direction or tire (axial, direction) . 
The TUttoer Strip .1. .1.8 Spirally wound along tho circumferential direction 
of tire. During the winding of tha robber strip 1, the rotary support body 
20 is rotated ^d besides, tho extruder 10 ia moved relative be the rotary 
5 support body along the widthwise direction B of a tire. For this purpose, 
either the extruder 10 or the rotary supporr. boffy ?0 is moved along tho 
widthwiKR direction or a tire. 

Tn the example shown in FIG. 11, tho rubber strip 1 ia wound aa 
moved rrnm the left-hand cid© to the right-hana side. In the figure, the 

10 , first winding (the first lull circle) is represented by Mi. the second 
winding is represented, ty M2« tne third winding represented by M3 r . . .the 
"n-X'-cn Winding represented by M n ^i» and tho n-tfi (final) winding 
^presented by M n . It is noted here that the f irat winding Mi and the n-th 
winding Mn are wound in the 3 cone winding direction whictl is orchOQonal 

.1.5 to the widLhwie© direction of tire, or parallel lo the circumferential 
direction of * tire. Aa being wwund in the spiral form, the other windings 
are made in a direction inclinedat an angles to the circumferential direction 
of Lire- If the first winding and nfce n-th winding were also made to be 
inclined at the angle a, a cLgp of cutting off unwonted frill would be 

20 reauirert. The stop of cutting off tho wanted frill is obviated by da recti ncr 
tne first and n-uh windings in the a^e direction as the circumferential 
direction of tire. 

The arrangement to direct the first ano n-cn windings in tho 
circumferential direction Ot tire may be Implemented ny providing such 

25 a cunCrui as nor: r.o bring the extruder 11 into the relative movement along 

23 
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the wlQtmrise (UrGCLlon Of tire. Incidentally, a control unit 30 controlc 
the operations of the extruder 10 and tho rotary support body 20. 

In FIG - 11 r a winding start position is representee by vg, whereas 
a winding end position is represented by pe- Tne runner cttip i« wound 
5 in a manner to ensure tnat a positional misalignment A becweon en© winding 
start position P s and the winding end position is in the range of 0 
t.o 5mm, wiLh respect to tha circumferential direction of Lire. This keepB 
a tire to ta wall balanced in weight distribution. 

FIGS . 13 are diagrams for explaining how to overlap the rubber atrip 
10 1 in Che wi«3thwiae direction of tire. It is preferred lo maXe side-fcy-siae 
overlapping by 1/2 (a half) to 1/5 or toe Width W1 of the rubber Strip 
1, {please 3ee TIGS. 12(a) and (b) ) , Tbis is because, when the overlapped 
part is X/7. or Less of the width Wl, tho unavenneee at the overlapped part 
.is less apparent. The reason for maJcing the overlapping by at least 1/5 
15 of the width Wl ic/ email er overlapping than thia valuemay cause side-by-Si 3e 
tea ring apart be Lween portions of the rubber atrip. Extent of the overlapping 
may be controlled or adjusted by the control unit ?n, which Controls the 
speed of relative movement between tne extruaar 10 ana tha rotary support 
fcofly 20 with respect to tne widthwice direction of tire. 
20 in thie way, shaping of the rubber part is *nade highly precisely 

by varying the extent of overlapping between the adjoining parts of the 
rubber strip and by varying the sectional share of tne rubber Strip. 
Particularly r by using the rubber strip \ formed in tne aCoromentioned 
manner , even blotter precisions in shaping tiie tire is achievable , &c to 
25 prof?uce a tire or nign quality. 

24 
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ftc. 13 is a diagram showing a pref erred posj tlonlnc of the winding 
Stare positions in a case where a plurality Of rubber parts are built by 
winding and attaching the rubber Strips J . Referring to PIC. 13, n winding 
Start position tor the Inner liner rubber part a i B schematic*! ly indicated 
5 by that for the tread rubber part 3 eohematically indicated by T2, 
that for the side wall ruhber part 4 schematically indicated by T3; and 
Chat for Lhe rim strip rubber part 5 schematically indicated by M. If 
these position* Tl, T2, t3, t4 «re concentrated at the ^ P i ac<! , ch erc 
is a fear of impairing the balance performance of * tire, it is therefore 
10 preferred chat a phase shift between each pair of the start positions With 
respect to the ciroumfereneial direction of cire (indicated, by 9 in Pic . 
14) ^ io degrees or more, In the example shewn in Lhe figure, tho individual 
Start poeitiens have an equal phase shift 0 = 90°. 

The tread rubber pare 3 is constituted by two kinds of rubber stripe 
15 carformingthe first layer and the second layer. Accordingly, it is preferred 
that a winding start position CO wind the rubber strip for the first layer 
(under layer) and a winding start position to wind the rubber strip for 
the second layer (upper layer) have a pha„c shift Of 10 Oegrees or „ore 
WiCl) respect to the circumferential direction of tire. 
20 The winding end position is shifted from the winding ecart position 

by 0 to 5a.,,. Therefore, if the winding start positione are shifted by 10 
degree* or mere, the winding and position* ere also shifted by 1,0 degrees 
or more. 

In Lhis manner, the individual rubber parts may be builL by windi ng 
25 the rubber Strips 1 whereby the tire Performances Such as the weight balance 

25 
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arc favorably maintained. 

Tho foregoing description of Che building method takes th* example 
wtierain cha rubber strip 1 being extrude* from the extrude 10 x, fed o»to 
the rotary support body 10 Sued as the building drum, u* bo be wound anO 
5 attach hereon to I>uUfl r_he ruhfasr part. However, it i a also possible to 
extrude tne ruW>cr strip on beforehand in a process SHGP separate from 
a strip wining, and to traa B port the rubber strip HO a strip winding process 
Step WHere the rubber strip io continuously fed onto tho xotary Support 
body vie a feeder, * 0 to be wound anO attach thereon to build the rubber 
10 part. 

The invention is preferably applicable to forming Ot tire Parts 
and building tUfi tire therefrom where the un- vulcanize ruoosr strip i e 
extrucJeO m tne form of a ribbon ia ipi rally wound on the rotary support 
Dody sue* as the building drum, in tne overlapped relation alo» g the 
15 circumferential direction, 

[Reference Characters J 
T TIRE 

Q RUBBER MATERIAL 

1 KHBBER STRIP 

2 0 2 INKER LINER RUBBER PART 

3 TREAD RUBBER PART 

4 SIDE WALL RUBBER PARI' 

5 RIM STRIP RUBPBR PART 
10 EXTRUDER 

25 11 MAIN- FA WT CASING 
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10 



15 



1.2 


SCREW SUwr* 


Vi 


HEAD 


14 


rpSg rriTV»Tj 


15 


DIB 


15a 


CAVtty 


15b 


uj.AMjj-i'A-KT OP CAVITY 


15c 


<^£^m-> fart op cavity 


te 


HO PPER 


17 


DISCHARGE FOKT 


18 


SHOULDER FOR NARRQVtfliJG down 


■A. ? 


KEAR. OPENING OF THE DIE 


20 


"ROTARY SUPPORT BODY 


25 


INTERMEDIATE NARROWING -noWN PORTION 


30 


CONTROL UNIT 
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